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Summary. The bone graft is a trustworthy surgical agent, as 
proved by my uniform success, in its use in over 350 surgical cases. 
Also by a careful study microscopically, macroscopically, and by 
the Roentgen rays of its results, when used experimentally, both 
in the presence of primary union and sepsis. The cortical graft’s 
field of usefulness is distinctly enhanced because of its resistance 
to tubercular and attenuated pyogenic infection. 

Its field is also enlarged by the use of the author’s motor-driven 
instruments, circular saws of different sizes, the adjustable twin 
saws, and the lathe or dowel instrument with different adjustments 
for making various sizes of bone graft inlays, nails, or spikes as they 
are needed. 

By the use of this motor outfit and its products in conjunction 
with kangaroo tendon I have been able to avoid entirely the use 
of all metal in the form of screws, nails, Lane’s plates, wire, etc., 
for internal bone-fixation purposes during the past two years. 
This has been made possible, largely, by making the best of well- 
known fundamental mechanical devices hitherto rarely, if at all, 
used in surgery, such as bone inlays, wedges, dowels, tongue and 
groove joints, mortised and dove-tail joints. 

GASTRIC ULCER.1 

By John B. Deaver, M.D., 
PHILADELPHIA. 

I have thought it of sufficient interest to bring before the College 
certain questions relative to the treatment of gastric ulcer which 
have interested me very much, and which I have worked out to 
my own satisfaction along lines not universally endorsed perhaps 
by surgeons doing this work, but which I feel sure will prove to 
be the solution of certain vexing problems. 

The experience of the last few years of activity in gastric surgery 
has shown both brilliant successes and dismal failures. It has 
shown that no one operation will fit all cases, that variations in 
situation, chronicity, and complications demand different methods 
of treatment, until finally, by the slow evolution of clinical experi¬ 
ence and observation, we are in a position to draw some conclusions 
as to the principles which should underlie the surgical treatment 
of gastric ulcer. 

Speaking of gastric ulcer in general, we must all agree that the 
treatment is aided by understanding both the predisposing and 
provocative causes which are responsible for the condition. Greater 

1 Read before the College of Physicians, Philadelphia, January 6, 1915. 
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knowledge along the latter lines enables us so to base our treatment 
as to attack the root of the evil. Direct traumatism, nervous and 
vascular conditions aided and abetted by the digestive and erosive 
action of the gastric juice, particularly when over-acid, have been 
the basis of the most advocated theories of the cause of this special 
form of ulcer. None of these explanations has stood the test of 
clinical parallel or sufficed to explain the revelations which have 
been brought about through the medium of the aseptic scalpel. 

That peptic ulcers are at the outset due to some .form of toxemia 
or infection there is no doubt in my mind. The clinical arguments 
in favor of toxemia and infection being the causative factors are 
devious, and may not in themselves be conclusive, yet, as is often 
the case with such beliefs, evidence of a more satisfactory nature 
has appeared after a time. We know that experimentally (Turk) 
gastric ulcer has been produced by intravenous injection of the 
colon bacillus. Recently, Rosenow has demonstrated that certain 
strains of the streptococcus when inoculated into the blood of 
experimental animals produce ulcers of the stomach and duodenum 
with great uniformity. Gundermann has produced both acute 
and chronic ulcers of the stomach by ligation of the left hepatic 
branch of the portal vein, concluding that an hepatic toxemia 
is the cause of the ulceration. Experimental evidence, therefore, 
is not lacking as to the role that toxemia, whether metabolic or 
bacterial in origin, may play in causing gastric ulcer. 

Appendicitis is by far the most common intra-abdominal disease. 
If we admit that appendicitis is always caused by infection, and that 
it is the most common intra-abdominal disease, we must also admit 
that the appendix, therefore, is the most common avenue by way 
of which infection reaches the abdominal circulation, be it through 
the blood or lymphatic current. Granting this is true, we have the 
keystone of the arch of the knowledge of intra-abdominal diseases 
which always are the result of an infection. I believe the appendix 
is responsible for liberating the infection, which in turn causes 
gastric as well as duodenal ulcer and other forms of upper abdominal 
disease in an overwhelming majority of instances. 

In my clinics at the German Hospital I have observed the almost 
constant association of chronic appendicitis and gall-bladder 
disease with duodenal and gastric ulcer. Paterson also calls atten¬ 
tion to this point. Graham, in the Mayo statistics, gives 23 per 
cent, of duodenal ulcers and 20 per cent, of gastric ulcer coexistent 
with disease of the appendix and gall-bladder. The focus of in¬ 
fection need not necessarily be the abdomen, though it seems that 
it is here the association is more evident. 

That infection from the mouth, as occasioned by pyorrhea, 
for example, may be the exciting factor in causing gastric ulcer 
is (true perhaps in a small percentage of cases. Doubtless there 
are many portals of entry for infection, but it is sufficient to say 
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that we are warranted in assuming that chronic or acute infections 
with the toxemia or bacteremia consequent thereon are capable 
of producing and do, under clinical conditions, produce gastric 
and duodenal ulcerations. Furthermore, the common association 
of chronic disease of the appendix with gastric and duodenal ulcera¬ 
tion is significant of a causal relation between the two through 
the medium of toxic products and infection liberated from the 
appendix. 

We are concerned equally as hauch with the factors that keep 
the ulcer from healing as with those that give rise to it. Among 
these are the conditions of the general health, the continuance of 
exciting causes in the muscular activity of the stomach, the action 
of the gastric juice upon eroded surface, and infection that implants 
itself upon the bed of the ulcer. That there is a strong natural 
tendency for simple gastric ulcers to heal there can be no doubt, 
as there is abundant evidence of such healing in the human. Experi¬ 
mental ulcers usually close rapidly. 

Well-directed medical treatment will succeed in healing most 
acute ulcers and a fair percentage of those on their way to chronicity. 
In the absence of severe complications, medical treatment should 
always be given a fair trial before resorting to surgery. 

Ambulatory treatment will rarely be successful except in the 
simple form of ulcer. If anything is to be expected of medical 
treatment in the chronic types of ulcer it must be radical, demanding 
four to eight weeks rest in bed and most careful feeding. The 
entire remission of all symptoms, which is a characteristic of ulcer, 
has been productive of much misunderstanding and harm. It 
must not be forgotten that ulcer is productive of symptoms, as a 
rule, only when it is in an inflamed and active state. When the 
bed of the ulcer is covered with insensitive granulation tissue, and 
its walls are not inflamed, pain and distress are abolished, and 
unless adhesions or cicatricial deformity are present, the patient 
feels quite well and the incautious physician njay be led to believe 
that the ulcer is healed. It is not difficult to hill an inflamed ulcer 
into quiescence, but it takes time, patience, care, and cooperation 
on the part of the patient to await the time necessary to reinvest 
the ulcer with epithelium. In this quiescent stage many a patient 
has been placed asleep in the eternal rest of the grave. 

The explanation of recurrent attacks extending over many years 
is to be found in the fact that at no time was the ulcer healed. 
Circumstances render it impossible in many instances for the patient 
to submit to the rigorous regimen necessary for cure, and in many 
other cases it is equally impossible to secure the cooperation of the 
patient in the tedious process. Attempts at healing by medical 
treatment with the best means available is justified in all except 
those cases complicated by perforation, recurrent hemorrhage of 
sufficient moment to cause material drain upon the patient’s health. 
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or in the presence of persistent indigestion that does not yield after 
a fair trial of medical treatment, by which I do not mean indefinite 
temporizing. We must not forget the marked tendency of cancer 
to develop on a chronic ulcer base, and all such cases are properly 
to be rated as the most disastrous medical failures. 

Admitting the conditions just stated to be the correct clinical 
indications for operation, we come to the consideration of surgical 
procedures, about which there is not as yet unanimity. 

There is a difference of opinion among surgeons as to the correct 
procedure in perforation. Some contend that only the perforation 
should be closed. Others believe that a simultaneous gastro¬ 
enterostomy not only aids permanent cure, but also increases the 
chances of recovery in acute perforative conditions. While it may 
appear on the surface that simple closure of the ulcer would suffice 
for the immediate emergency, and that the less surgery the greater 
likelihood of recovery, nevertheless it is my belief that a primary 
gastro-enterostomy is far more likely to be followed by immediate 
recovery, and certainly the prospects of future relief are much 
improved. The mortality of those who combine gastro-enterostomy 
with closure of the ulcer is superior to that of those who practise 
only closure. I have reported thirty cases of acute perforation of 
gastric and duodenal ulcer in which gastro-enterostomy was done 
as a primary procedure, with one death. Since then I have had 
three additional cases, with recovery. 

Hemorrhage, whether massive, recurrent, or occult, will furnish 
different indications according to the lesion believed to be present, 
its duration, the amount and seriousness of the loss of blood. 
Profuse gastric hemorrhage in the young without previous symptoms 
of ulcer may be due to mucous erosions or hemorrhagic gastritis. 
The cause of these so-called Dieulafoy’s ulcers may not be clearly 
understood, yet clinical experience shows that they are not ordi¬ 
narily fatal, tend to clear up spontaneously, and often are followed 
by no sequel of any kind. Gastro-enterostomy has been advocated 
for these conditions, but the evidence, in my opinion, does not 
warrant its use in every case. On the other hand, massive hemor¬ 
rhage from erosion of the base of a chronic ulcer is a dangerous 
condition and urgently calls for intervention At the same time 
it is not wise to operate upon a patient in an exsanguinated state. 
The first hemorrhage rarely kills, and with proper treatment 
some reaction may be expected. On the other hand, reaction with 
restored blood-pressure is apt to excite fresh hemorrhage, which is 
more likely to be fatal than the first. It becomes a question of 
nice surgical judgment therefore to decide when to operate. I have 
regretted my decision n both directions, and do not feel able to 
advise in any other than the most general terms. It is too hazardous 
to wait for the reformation of blood to take the place of that which 
was lost, as that is a matter of some days and even weeks. This 
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being the ease, it seems wise to wait only for the subsidence of 
shock, the refilling of the bloodvessels by the body fluids, and by 
water administered and the restoration of the blood-pressure to 
approx mately normal level. Direct transfusion of blood will 
occasionally have a field here. 

In these cases one’s difficulties are not over with the selection 
of the best time for operation. The location of the actual erosion 
n the vessel is a matter of the greatest difficulty. It is difficult 

to determine which artery is affected. Direct ligation is, therefore, 
theoretically desirable, but practically well-nigh impossible. Com¬ 
plete excision of the ulcer is almost invariably too much of an 
operation for these patients to stand. Simple gastro-enterostomy 
may be helpful but does not provide absolute security against 
recurrence of bleeding. 

Fig. 1.—Incision through anterior wall of stomach. 

A plan which I have followed successfully appeals to me as 
sufficiently radical. After opening the abdomen and locating the 
ulcer the stomach should be opened and the base of the ulcer 
inspected. If the vessel is seen it should be ligated directly by 
transfix'on. If, as is more commonly the case, no erosion or vessel 
is seen a stitch of catgut should be whipped around the base as 
well as the edges of the ulcer, with the object of occluding the 
vessel supplying it. The stomach may then be closed and gastro¬ 
enterostomy quickly performed. I liken this procedure to hystero¬ 
tomy, of which I am a strong advocate. 

Further, it is my practise, where the ulcer cannot be located by 
inspection and careful examination of the exterior of the stomach, 
to open widely the stomach through the anterior wall and inspect 
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its interior throughout, which can be done satisfactorily, as I 
have frequently demonstrated. The latter treatment, as a matter 
of course, applies to chronic ulcer more than to acute ulcer. That 
the danger in opening the stomach in chronic ulcer cannot be 
great is proved, moreover, by the fact that I have operated upon 
thirty-three cases of acute perforation of the stomach and duodenum 
with but one death. In these cases there is much more soiling of 

Fig. 2.—Margins of incision retracted, showing interior of stomach. 

the peritoneum by gastric contents than could result from a 
properly performed gastrotomy. 

The degree of fibrosis in the wall around a gastric ulcer varies. 
It may be so slight that the ulcer is not easily felt; this is particularly 
so when it is situated close to the pylorus (pyloric ring). This is 
one of the reasons why I open the stomach in cases where I cannot 
satisfy myself as to the presence of a lesion. The area of open 
ulceration is not necessarily related to the extent of sclerosis of 
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the wall of the stomach. The physical character of an ulcer has an 
important bearing on the question of excision. Ulcers on the 
posterior wall of the stomach are more frequently adherent to 
surrounding structures than those on the anterior wall. 

The effect of gastro-enterostomy when ulcers are some distance 
from the pylorus is often disappointing. Gastroduodenostomy has 
an important field in surgery of ulcers close to the pylorus. The 
latter operation positively excludes pyloric spasm and retention, 
two most important phenomena in gastric ulcer. Excision is 
influenced by the site of the ulcer, adhesions, and the general 
condition of the patient. 

Smaller hemorrhages, if persistent, also strongly indicate surgical 
measures, since we cannot determine just what artery is being 

attacked; and even if it is not a precursor of serious hemorrhage the 
patient’s vitality is much affected by constant loss of small quantities 
of blood. 

Chronic ulcers situated along the lesser curvature of the stomach 
I always excise. This is accomplished by first opening the lesser 
peritoneal cavity through the upper layer of the gastrohepatic 
omentum, tieing the coronary artery to the left and the pyloric 
artery to the right, then opening directly through the anterior 
wall of the stomach, exposing the ulcer, cutting it out with scissors, 
closing the stomach, and finishing the operation by posterior 
gastro-enterostomy and plication of the duodenum. I have done 
several of these operations and up to the present without a fatality. 

I have recently performed a transduodenal excision of an ulcer 
in the internal posterior wall of the duodenum in its second portion. 
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The crater-like fibrosis around the excavation of the ulcer was 
felt through the anterior wall of the duodenum, where it lay on the 
head of the pancreas which at that point showed induration and 
evidence of chronic inflammation. Through a longitudinal incision 
in the duodenum the ulcer was exposed and was then excised with 
the scissors and knife. The defect in the posterior wall was brought 
together with stitches of chromic catgut and the opening in the 
anterior wall closed with chromic gut and linen thread. A posterior 
gastro-enterostomy was made and the patient recovered. This I 
believe is the first instance of such an operation for duodenal 
ulcer. It is applicable only to ulcers similarly situated which have 
not eroded completely through the wall into the adjacent tissues. 

This case shows what may be done early in the history of gastric 
or duodenal ulcer. The later the case, the more widespread is the 

Fio. 6.—Ulcer, internal posterior wall of duodenum. 

ulcer and its consequences, the more difficult is the surgery and the 
less satisfactory the results. 

Ulcers of the posterior wall of the stomach distant to the lesser 
curvature I expose by opening the stomach and the lesser peritoneal 
cavity which affords oportunity to deal with the ulcerated area 
with the least difficulty, following the latter with a posterior gastro¬ 
enterostomy. In ulcer of the pyloric portion of the stomach, 
unless very small and not indurated, I perform pylorectomy. 

If perforation or conspicuous bleeding are absent at what point 
does a gastric ulcer cease to be a medical condition? Clearly, it 
seems to me, when it is seen that such medical treatment as can be 
employed fails in a reasonable time to cure the ulcer. Cure should 
be sharply distinguished from remission or improvement of symp¬ 
toms. Recurring ulcer symptoms mean only one thing, failure of 
cure, and to incur the risk of the grave complications which are 
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likely to follow chronic relapsing ulcer is an unjustifiable assumption 
of responsibility. We must not stop short of surgery if the ulcer 
is refractory to other methods. One relapse after thorough treat¬ 
ment, two or at the most three relapses after treatment imperfectly 
carried out should convince one that chronic ulcer of a refractory 
type is present. 

The question of the proper surgical treatment of a gastric ulcer 
can be decided only after the abdomen has been opened and the 
condition present thoroughly explored, which often means that the 
stomach must be opened widely to make the exploration thorough, 

Fig. 7.—Ulcer, lesser curvature. 

as I have referred to above. Complete excision of the, ulcer may be 
spoken of as the ideal treatment, but, like ligating an eroded vessel 
in an ulcer bed, or many other measures theoretically ideal, it can 
seldom be accomplished. Localized saddle ulcer on the lesser 
curvature, ulcers strictly limited to the pylorus or small punched- 
out ulcers elsewhere in the wall, are those which are best adapted 
to excision. Given a patient in good general condition, and an 
ulcer that can be so removed that subsequent closure can be made 
without undue distortion of the stomach, and without tension and 
danger of leakage, excision is the method of choice. If such an 
ulcer be unusually hard and suspicions of malignant degeneration 
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there is the greatest need for excision, or better still, subtotal 
gastrectomy. If excision has been done it is best to make a gastro¬ 
enterostomy even though the pylorus has not been encroached 
upon. A method of removing the ulcer completely is the so-called 
exclusion, which consists in placing occluding ligatures through all 
the thickness of the stomach wall, encircling the ulcer completely, 
and cutting off its blood supply so that it separates as a slough by 
ulceration into the interior of the stomach. The occluding ligatures 
having been tied the walls of the stomach immediately adjacent 

Fig 8.—Ulcer, pyloric end of stomach. 

are apposed. This method should be ideal in bleeding ulcers, as 
hemostasis is at once affected by the ligatures. In many situations, 
however, it is impossible to apply this variety of ligature, and 
I believe that this method is of little real utility. I have never 
done this operation. 

Ulcers high up in the fundus of the stomach are the most difficult 
to treat. Gastro-enterostomy fails to effect a cure. Excision 
is usually impossible because of its difficulties and the great 
operative hazard. These may be treated best in an indirect manner 
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by jejunostomy, which gives absolute rest to the ulcerated surface 
and favors healing. 

One of the most important points to be noted in connection 
with this subject is the fact that the sufferer from gastric ulcer does 
not belong to either the internist or the surgeon exclusively. The 
physician should make the first attempt at cure, and in the event 
of failure or sudden catastrophe the patient becomes surgical. If 
he can have his ulcer excised he may be through with his physician 
so far as this particular condition is concerned. If, as more often 
happens, the surgeon finds it impossible or unwarrantably danger¬ 
ous to excise the ulcer, he employs an operation which depends for 
its efficacy chiefly upon rest for the affected area. The patient 
should then return to his physician, who will so direct his diet and 
mode of life as best to assist in this object. Right at this point 

Fig. 9.—Ulcer at esophageal opening of stomach. 

many failures occur. Either the physician fails to appreciate the 
importance of careful supervision or the patient, completely relieved 
of his symptoms, believes that he is cured, and can indulge his 
appetite as freely as he wishes. This is particularly true of patients 
who have had more or less pyloric stenosis. Their relief is so great 
and their hunger in their half-starved condition is so compelling, 
that if not restrained they will go to extremes in eating that no 
sound man could endure. In this case the ulcer may be deprived 
of its rest and protection and fails to heal, or in still other cases 
additional ulcers form e'sewhere. A goodly percentage of recur¬ 
rences are due to such failure of the patient or his physician to carry 
to completion the work only begun by the surgeon. 

Finally, in view of the fact that prevention is greater than cure, 
and particularly because it is seen from this brief review of certain 
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mooted points in the surgical treatment that cure is difficult and 
perhaps impossible, I would urge the propriety of acting on a well- 
reasoned suspicion that a small inhabitant of the right iliac fossa 
is responsible for much of the serious diseases of the upper abdomen. 
In other words, search diligently for evidences of chronic disease 
of the appendix in all digestive disorders and treat it to a drum¬ 
head court martial at the first sign of insubordination. 

PAIN AND OTHER SENSORY DISTURBANCES IN DISEASES 
OF THE SPINAL CORD AND THEIR SURGICAL 

TREATMENT.1 

By Charles A. Elsberg, M.D., 
NEW YORK. 

(From the Surgical Department of the New York Neurological Institute and the 
Third Surgical Service of Mount Sinai Hospital.) 

The tremendous development of abdominal surgery has brought 
with it a great advance in our diagnostic acumen. Not a few books 
and monographs on the special subject of abdominal pain and 
abdominal tenderness have been published. Strange to say, how¬ 
ever, the authors have devoted little attention to the neural origin 
of many cases of persistent abdominal pain. The more one keeps 
in m nd the possibility of this source of origin the more one will 
meet with cases in which the symptoms will be found to be due 
to a lesion or disease of nerves, nerve roots, or nerve centres, and 
the more important will become this aspect of the subject. 

The abdominal symptoms of locomotor ataxia are well known, 
yet in not a few cases, operations upon the stomach have been 
performed for supposed gastric disease when the real trouble was 
gastric crises in the course of tabes. During the past five years 
two patients have been sent into my service in one of the hospitals 
in New York with the diagnosis of acute appendicitis; in both 
instances the patients had Pott’s disease with irritation of spinal 
nerve roots and areas of skin and muscle tenderness in the right 
iliac region. I have personal records of three patients in whom 
various operations had been performed, a floating kidney anchored, 
the appendix removed, the gall-bladder operated upon, in one 
case a hysterectomy performed for pain and tenderness in the 
lumbar, right iliac and right hypochondriac regions; finally they 
were found to have a spinal tumor or a neuritis of the nerves of the 
cauda equina. A patient was operated upon by me for supposed 

* Read before the College of Physicians of Philadelphia, November 4, 1914. 


